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ABSTRACT 


The purpose of this study is to assess the economic 
benefits of agricultural production and provide guidance to 
manufacturers and investors interested in agriculture. This 
paper applies dynamic efficiency evaluation methods 1.e. net 
present value, profitability index, and internal rate of return, 
together with the sensitivity analysis that is useful in cases of 
market turbulences. The presented investment is purchasing 
10 hectares of arable land and cultivating two alternative 
crops: corn and soybeans. Research results and projections 
imply that both scenarios are acceptable and economically 
profitable with the preference for the cultivation of corn 
giving better economic efficiency. This study can provoke 
further investment evaluations with dynamic capital 
budgeting methods in other crops or implementation of 
mechanization in agricultural production. 


Introduction 


Agricultural production is a significant pillar of the Serbian economy and exports. This 
is in line with Mihailovié et al. (2014) who stated that primary agricultural production 
is the important determinant of the national economy, mainly due to its share in GDP 
and total employment, where agricultural production together with the food industry 
represents over 15% of Serbian GDP. 
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Ercegovac & Zivkov (2018) based on data from the Statistical Office of the Republic 
of Serbia find that agricultural products, food, and raw materials were over 20% of 
national exports in 2016 and 2017. Study of Markovié et al. (2022) imply that Serbian 
agri-food exports are resilient in the crisis situation (e.g. corona pandemic, 2019-2020). 


Further development of the Serbian agriculture sector requires a significant increase 
in the agricultural budget and allocation of resources into investments for plant 
and livestock production and rural development programs (Kuzman et al., 2017). 
Investments are the base of the economic development and growth of companies with a 
close connection to a higher level of risks because of longer time duration and uncertain 
business conditions (Panti¢ et al., 2022; Momununosuh & Eprerosatl, 2022; Pavlovic et 
al., 2021). Larger investments in Serbian agricultural holdings will contribute to food 
security, significant economic growth, greater exports, increase in employment in rural 
areas, and provide ecological equilibrium (Dasié et al., 2022). Profitable agricultural 
production is the base of the growth of national agricultural companies and individual 
producers. This study focus on the economic efficiency of agricultural production in 
order to help manufacturers to assess the benefits of investing in corn and soybean 
production. This research is also useful to a broad range of investors and researchers 
interested in financial analysis with dynamic efficiency methods like net present 
value, profitability index, and internal rate of return with sensitivity analysis which is 
applicable in cases of market uncertainty. 


The paper is structured in four main sections where the first present the literature 
review; the second part describes data and used methodology; the third part provides 
the authors results and projections covering the structure of financing, loan repayment, 
the weighted average cost of capital, revenue and cost projections, income statement, 
cash flow, economic flow, and dynamic efficiency parameters of investments. After 
the results, in discussion the authors give an economic interpretation and comparison 
of two analyzed scenarios with implications for the decision-making of producers and 
investors. In concluding remarks the authors point out that both investment scenarios 
are acceptable giving the preference to the first scenario, investing in 10 hectares (ha) 
of arable land and cultivation of corn. 


Literature review 


There are useful studies, both in domestic and foreign literature, that analyze and evaluate 
the economic efficiency of investments. Novkovicé et al. (2006) examined the economic 
effects of investing in silo capacity expansion with the conclusion that the investment 
should be undertaken because the payback period is slightly higher than five years, the 
net present value of the investment is around 190,000 euros, and the internal rate of return 
is 13.01%. Novkovicé et al. (2017) investigated the economic efficiency of investing in 
hazelnut plantation in the period of 10 years on an area of 0.5 hectares and the results 
showed that the project has a positive net present value of 1,212,200 dinars, the internal rate 
of return of the project is 16.97% with a payback period of eight years i.e. this project can 
be assessed as profitable. Vlaovic Begovicé et al. (2018) assessed the economic efficiency 
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of purchasing 10 hectares of agricultural land for corn cultivation using several dynamic 
methods of capital budgeting with the following results and conclusion: the net present 
value of the investment is 43,415 euros, the internal rate of return is 9.91%, the profitability 
index is 1.22, which imply that this investment should be implemented. Baruwa and 
Fabode (2019) evaluated the investments in the layer and broiler production with results 
that showed that both investments are acceptable but the investment in layer production 
has a higher, positive net present value and the value of the internal rate of return compared 
to the investment in the production of broilers, as well as a shorter discounted payback 
period. Lopes Santos et al. (2020) investigated two soybean cultivation systems using three 
different price scenarios and discounted cash flows of the investment (which includes the 
net present value method), as well as cost-volume-profit analysis. The authors point out that 
soybean production is profitable, with different strategies, property production profiles and 
price scenarios, if it is performed on land size between 29 ha, and 1,065 ha. 


Subic¢ (2017) examined the economic efficiency of purchasing agricultural land, as well 
as the procurement of machinery for agricultural production. On the base of dynamic 
efficiency methods and investment evaluation methods in conditions of uncertainty, author 
find that investment is justified in all analyzed cases. Subi¢ et al. (2017) evaluated two 
investment scenarios: conventional raspberry plantations vs raspberry plantations that 
include investing in a mobile solar robotic generator. The assessment of the investment 
projects was performed using the net present value, internal rate of return, payback period, 
and break-even point with the conclusion that investing in a renewable electrical energy 
device during the production of raspberries, has a high economic justification. Besides 
traditional agricultural production, Radi¢ et al. (2022) highlighted the potentials and 
challenges of the “smart agriculture” i.e. Internet of Things, big data, satellite navigation, 
mobile communications, and ubiquitous computing in agriculture. New trends of a 
demographic boom, fast urbanization, and increased demand for food, induced the efforts 
in developing sustainable technologies that would improve production, increase yields, 
direct efficient water use and provide more efficient agricultural operations. 


Materials and methods 


The investment project evaluated in this paper is being conducted for the private 
company “X” founded in 1994 and located in the area of Stara Pazova municipality. 
The main activity of the company is farming and agricultural production. The company 
considers investing in 10 ha of arable land and cultivating corn or soybeans. Therefore, a 
comparative analysis of the cultivation of corn against soybean is done in the paper. For 
this purpose, two scenarios are assessed based on the project’s economic life of 10 years. 
Projection of the income statement, cash, and economic flow of the investment project 
is carried out, and the project is evaluated based on the net present value, profitability 
index, and internal rate of return. Net present value as the investment evaluation method 
is broadly used (see e.g. Peterson & Fabozzi, 2002; Damodaran, 2015; Todorovi¢ & 
IvaniSevic, 2018; CFA Institute, 2020). Profitability index as a relative measure with 
fewer shortcomings compared to an internal rate of return (see Peterson & Fabozzi, 
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2002) is also used in this paper. Zable J presents the formulas used for the assessment 
of the acceptability of an investment. These methods are chosen since they are the most 
often used dynamic methods for investment evaluation in Serbia according to the survey 
of 64 companies performed by Todorovic et al. (2015). There are similar studies about 
investment decision-making, see e.g. Graham & Harvey, 2001; Dedi & Orsag, 2007; 
Correia, 2012; Andres, Fuente & San Matin, 2015; TeSié et al., 2021). Evaluation of 
investments also includes the use of sensitivity analyses to assess investment efficiency 
in uncertain conditions. This method is selected due to the instability of the commodity 
markets caused by the war in Ukraine, increasing inflation, and global supply chain 
problems that were present from the beginning of 2022. 


Table 1. The methods used for the evaluation of investment projects 


Tm 
= c 
Net present value _ NPV >0 


n 
Internal rate of c IRR>Pr 
return t=1 


Source: Stancié, Cupié (2020). 


Note: NNT, represents net inflow or net cash flow of the project, C is a total investment, 
ris the discount rate, and 1 represents the expected economic life of the project. 


The project is financed through a combination of equity (own capital), and debt. In 
Table 2 is presented the assessment of the investment discount rate. The discount rate is 
determined based on the weighted average cost of capital (WACC) formula. The cost of 
the equity is determined based on the capital asset pricing model (CAPM), and its beta 
is calculated based on the formula for a levered beta. 


Table 2. The assessment of investment discount rate 


E D 
WACC r=)o*,'a!—) F=E+0 


Source: Damodaran (2005). 
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Note: rr is the discount rate, E is equity, D is debt, V is the total value of invested 
capital, r, represents the cost of equity, r, represents the cost of debt, r, 1s the risk-free 
rate of return, ,, represents the rate of return of the market portfolio, £, is levered beta, 
f., 1s unlevered beta, and ¢ represents tax rate. 


Data necessary for the calculations is obtained based on the interview with the management 
of the company “*X” and internet sources. All values displayed in the paper are expressed in 
EUR. The price of | ha ofarable land in the area of Stara Pazova municipality is 20.000 EUR. 
The project is financed 70 percent from equity, and 30 percent from credit arrangement. 
Table 3 presents the current prices of corn and soybean, as well as their yield. Table 4 
presents data necessary for the determination of variable cost. Fixed costs encompass 
assessed wages for the employees at the level of 500 EUR for 10 ha. Amortization of the 
land is not included in the fixed costs, because land does not lose value with exploitation. 
Projection of revenues, variable and fixed costs are done based on the growth rate that is 
equal to expected inflation in the EU according to data from Statista, (2022): 1.89 percent 
in 2022, 1.61 percent in 2023, 1.72 percent in 2024, 1.78 percent in 2025, 1.85 percent 
in 2026. The inflation for the remaining years of the economic life of the investment is 
determined as the average of inflation rates in previous years of the project. The cost of 
debt (external capital) is based on the interest rate of 4.75 percent on the loan that matures 
in 10 years. As an approximation for the risk-free rate is taken the yield on the 10-year 
German government-owned bond 0.945 percent (Trading Economics, 2022). The equity 
risk premium for the German market amounts to 4.24 percent, the country risk premium 
for Serbia is 2.97 percent and the unlevered beta for emerging markets for agriculture and 
farming is 0.74 (Damodaran, 2022). 


Table 3. Prices and yields of corn and soybean 


Corn (EUR/ion) Soybean (BUR/ton) 


Price in EUR/ton, 30.04.2022. 288.93 713.82 
Yield (ton/ha) 11.00 3.50 


Source: Current prices are obtained from NS COMEX, 2022. Yield data are obtained from the 
management of the company, 2022. 


Table 4. The variable cost data 


[Rawmateiats | 


[WMechanicatwok [Si 


http://ea.bg.ac.rs 65 


Economics of Agriculture, Year 70, No. 1, 2023, (pp. 61-79), Belgrade 


Corn (EUR) Se 
- Spraying 50.99 50.99 


- Piking and transport 100.00 100.00 


Source: Data obtained from the management of the company, 2022. 


Results 


The total investment within the two observed scenarios differed in absolute values of 
investment, but the differences are small and come from the investment in working 
capital. According to the two observed scenarios, it is necessary to invest approximately 
210,000 EUR (Zable 5). The company intended to finance 30 percent of the total 
investment from the bank loan. External capital is used for purchasing the land, while 
own capital is used for the financing of the working capital, and remaining investment 
in land (Zable 6). 


Table 5. The structure of investments in corn and a cultivation 


| Fixed assets | assets | 200,000 | 000 | 200,000 | ,000 
sa 
[| wonngcner [masse | soo | 
ee 


Source: Authors’ calculation 


Table 6. The structure of financing sources of investments 


No Indicators Amount Amount < 
(EUR) Share (%) (EUR) Share (%) 


fae) Were = crassa))=—— 6) = seo a 
Par] external eapitar | eaoo7 [30 | ease | =i. 
tot [3.358 [100 [208.30] 100, 


Source: Authors’ calculation 
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To finance the project, a loan is provided from a commercial bank with an interest rate 
of 4.75 percent, and a repayment period of 10 years. The repayment is done in equal 
annuities. The difference between determined annuities of the loan for two scenarios 
comes from the difference between initial amounts of loans for the growth of corn, and 
soybean (Zable 7). 


Table 7. The loan repayment dynamics (in EUR) 


Description 
ES ESENEDERRAESESERED 


Scenario 1 


[Tora [109 [o.a89 [8.109 [s.189 [8.09 [8199 [8.189 [8.109 [8.189 [9.09 


Source: Authors’ calculation 


Levered beta is calculated based on Damodaran’s emerging markets unlevered beta 
for agriculture and farming, the D/E ratio of the project, and an income tax rate of 15 
percent, and it amounted to a little above 1. The cost of equity is determined based on the 
CAPM formula, and it amounted to 8.20 percent for both scenarios (Zable 8). The cost 
of debt represented the bank interest rate corrected for the income tax rate of 15 percent, 
which amounted to 4.04 percent for both scenarios. From Table 9, it can be seen that the 
weighted average cost of capital is 6.95 percent. 


Table 8. The cost of equity 


[No] Tints [| _Seenariot | Scenario? | 
P| tiers fragricuhureandtmwng] ———aTameo | —_—0 TA 
pap textes | sooo |_| 
[eas | 
[teverea ete Pons [5 


car ti9 [——96 


Source: Authors’ calculation 
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Table 9. The a average cost of capital 


Indicators . 
Interest | Discount Interest Discount 
0 0, 
pare ts) rate (%) | rate (%) ohare (22) rate a 


Own } —owneapiat 70 99,300 az 709599130 95,99130 
eT 


Source: Authors’ calculation 


The total revenue for the first year of the project is determined for both scenarios based on 
the expected yields, and redemption prices of corn/soybeans, while the projection of the 
revenue for the remaining years is done by correcting the revenue for the expected rate 
of inflation in EU. Zable 10 presents obtained results, and it shows that corn cultivation 
resulted in a higher level of sales revenue compared to soybean cultivation. 


Table 10. The projected revenue of investments (in EUR) 
Description 


Scenario 1 


36,116 | 36,697 | 37,329 | 37,993 | 38,696 | 39,381 | 40,078 | 40,787 | 41,509 | 42,244 


Pf Tota: | 36,116 | 36,697 | 37,329 | 37,993 | 38,696 | 39,381 | 40,078 | 40,787 | 41,509 | 42,244 


Scenario 2 


29,980} 30,463 | 30,987] 31,539] 32,122] 32,691] 33,269] 33,858] 34,457 | 35,067 
pf Tota: | 29,980 | 30,463 | 30,987] 31,539 | 32,122] 32,691] 33,269] 33,858 | 34,457 | 35,067 


Source: Authors’ calculation 


Table 11 presents the structure of the total costs of investment in the cultivation of corn/ 
soybean at 10 ha of land. Cultivation of corn required substantial investment in material 
costs. The majority of corn production material costs came from the cost of mineral 
fertilizers, urea, and seed. On the other hand, in the first years of the economic life of 
corn cultivation, the highest immaterial cost was interest, but it is reduced as the loan 
gets paid off. Significant immaterial costs of corn cultivations were costs of plowing, 
picking, transporting, and harvesting. 


The cultivation of soybean had lower material costs compared with the material costs 
of corn cultivation (Zable 11). The most significant material cost in soybean cultivation 
was the cost of mineral fertilizers. The interest cost was the most substantial immaterial 
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cost of soybean cultivation in the first years of the economic life of the project. However, 
it is reduced with the repayment of the loan. Costs of plowing, harvesting, picking and 
transport in soybean cultivation were considerable, as in corn cultivation. It should be 
pointed out that the total costs of soybean cultivation were lower compared to corn 
cultivation, due to lower material costs. 


Table 11. The projected costs of investments (in EUR) 


= Years 
es Ee Te Lees ele ls > | | 


Scenario 1 


PT] Materatcons | aase[ a505[ ava] eam] oes 9am] osae] 98m | o7m | oROH, 


[ars [278 [283 | 288 [293 | 
i002 [1019 [1037] 


3 2 


Harvesting 


| 358 | 

| 536 | 

[265] 208 

| 935 | | 983 | 

Piking and transport | 1,052 | 


259 
950 | — 966, 


364 
546 
273 
Preparation 364 
536 


358 
536 
268 
983 
358 
526 


15,995 


Scenario 2 


? 
> > 
9 o 
O 

> > 


’ 
. 
> 
. 


ss | _sos[ s7a] 586] 
5 


59 
39 
59 
9 
39 
5 
BT 
59 
39 
59 
9 
9 
5 


6 
6 
6 
6 


966 
27 
63 


a 

Psa] sasfasi[ ase aoe[ ari P| 
358 3 
526 5 5 


Total (+11): 11,603 | 11,503 | 11,403 | 11,299} 11,193 | 11,068 | 10,933 | 10,787} 10,628 | 10,457 


Source: Authors’ calculation 


4 
6 
4 
6 
4 
6 
4 


566 
340 a6 371 377 8 9 
556 566 ‘7 8 
2 259 2 283 29. 
935 950 
pase aee[ a [a7] | 

P6078) 
556 566 7 58 
340 aig 371 377 8 9 
556 566 7 58 

255 2 278 2 8 2 
340 345 371 377 8 9 
500 508 545 $55 6 Yi 


3 
5 
3 
5 5 
BS} 
ed 
2 
3 1 
5 


6 
8 
6 
8 
8 
85 
1 
6 
8 
6 
8 
8 
85 
63 


Table 12 presents the projection of income statement for both scenarios that include 
buying 10 ha of arable land and growing corn or soybean. It can be seen from Table 12 
that both investment scenarios had a positive financial result in all years of the economic 
life of the project. However, according to the projected statements, the cultivation of 
corn is more profitable. 
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Table 12. The income statement of investments (in EUR) 


No Description 

se et se | 8 |__| 8 | 
Scenario 1 

1] Totarrevenue | 3,742 | saa04 | sana | ase | 3482] s4ees] a6n0n] 35809 | 36808 | 97.75 | 

i] Operating revenue | 31,792 [ 32.294 | s2aa0 | s3.se | 34052 | 463s 5.208 | 35.993 | 36528 | 37.175 | 

[2 | Tatatexpenses | 16.98 | 16.368 | 16,346 | 16325 | 16302 | 16261 | 16210 | 16.149 | 16,078 | 15,995 | 


Operating expenses 
C1212 13,358 | 13,573 | 13,806 | 14,052 | 14,312] 14,565 |] 14,823 | 15,085 | 15,352 | 15,624 
+2.1.3+2.1.4) 


[ [ai waeratcon [ease] esos[ arm | amme| oom oaas| sane] oss [ oar | omma, 


[[212pepesision [of of of of of 0 0 


Bie see Aca 4,899 | 4,978 | 5,064] 5,154] 5,249] 5,342] 5.437] 5,533] 5,631 | 5,730 


Fs | tncomeranes 15%) | 208[ 2309 2476 | 2567[ 2603[ 2,759 


20,808 
1,064 
19,743 
2,961 
16,782 


20,446 
1,387 
19,058 
2,859 
16,200 


21,176 | 21,551 


20,450 
3,067 
17,382 


28,715 | 29,223 
28,715 
10,628 | 10,457 


9,919 | 10,094 


ro] 


5,413 5,509 5,606 5,706 5,807 


18,796 
18,086 

2,713 
15,373 


Operating expenses 
Dill (230 142512 8,630 8,769 8,920 9,078 9,246 9,410 
+2.1.3+2.1.4) 


3,997 


27,724 
27,724 
10,933 


28,215 
28,215 
10,787 
9,577 9,746 


4,068 4,140 


17,832 
1,658 
16,174 
2,426 
13,748 


18,148 
1,357 
16,791 
2,519 
14,272 


18,469 
1,041 
17,428 
2,614 
14,814 


Source: Authors’ calculation 


Note:* Immaterial costs do not contain the interest cost of the loan (financial 
expenses). 


The cash flow of the two proposed investments is presented in Zable 13. The table 
shows that two scenarios generated a positive net inflow in each observed year of the 
cash flow statement. In the last year, both scenarios had significantly higher net inflow 
compared to previous years, because of the high level of land’s residual value, as well as 
the residual value of working capital. The residual value of land was significant because 
it does not lose value with its use. It should be pointed out that the corn cultivation 
project had a higher level of cumulative cash flow compared to the project of soybean 
cultivation (303,625 EUR compared to 281,605 EUR). 
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From Table 14, it can be seen that the net inflows of the economic flow statement 
were positive in all years of the economic life of both scenarios, except in the year 
of implementation of investments. Negative net inflow in year zero of two scenarios 
results from the investment that amounts to 213,358 EUR in case of corn production 
and 208,630 EUR in case of soybean production. The total cumulative net inflow of the 
first scenario was higher compared to the second scenario (172,156 EUR compared to 
153,049 EUR). 


Table 13. The cash flow of investments (in EUR) 


Years 
No |Description 
5 : ps1 Se eae I] a] 

Scenario 1 
Ti [tatintow [268] sim] wae] MAO] saa] sam] aes] TED] I6m] soa | TART, 
1 [eatrevene | 000] sie | 32294] saei0| saan saose | sess] ssace | asemn | aes0e | a7.75 
[amet [met fT PT PT 
financing 

ai | omeapiar [rons] |_| 
ee ee el 
3 [Resitvtvane| |__| | | | | 


investment 


without inter. 


= Net inflow (I-I1) | | 7,928 8,143 8,379 8,627 8,889 9,142 9,398 9,919 | 223,542 


Scenario 2 


1 [tesatntow [20nao] tae] sean] 25m3] team] tare] tram] rim] wars| Tans] TAR 
Pi [toatrevene [of 2498s] asaee | 25003] asa) a67ee[ ram] mma[ oxais) 2anis| 292m 


Sources of 
sfesfel | [TP PT TT 
Par | Owen [eee 
a 
[3 [Reiuarvne || | | | | | 


investment 


px] |: me = — a“ ie ~ 
without inter. 
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Years 


ee 


No |Description 
[5 froomeaxcsvo] | 20m] 200] 20] 2a7| 2a%0[ 2a] 2s] aoa] 27a] 2005 


it |x cn} 0] 6,339 | 6,527] 6,732] 6949] 7,178] 7,399] 7,622] 7,847] 8,075] 216,936 


Source: Authors’ calculation 


Table 14. The economic flow of investments (in EUR) 


Years 


poe ee le fe ef ee ae 


Scenario 1 


ft] twtintow [of 31.782 2.294] sass saass] s4ose] 34055] s5.268] 35,99 | 36.508 [250.532 
2 [ resiovavatwe | [| | | | [| | | [| __ rsase, 
Ea es a ee eS 
22| Wescott {| i EE) 


[tener oe | an |e ar | al ean 


rir] Felsen —[ponnoo[ | 
a  — 


Seoee 4,899 | 4,978 5,064] 5,154] 5,249 5,342 5,437 5,533 5,631 5,730 
without interest 


Fa nome 01590 | 


an Net income (I-ID) |-213,358 | 16,117 | 16,332 | 16,568 | 16,815 | 17,078 | 17,331 | 17,587] 17,846 | 18,108 | 231,731 


Scenario 2 


fi] totatintow | 0) 24,984 | 25,386 | 25,823 | 26,282 | 26,768 | 27,242 | 27,724] 28,215 | 28,715 | 237,853 


Fr Toratrevense [0 2aea | 5386 | 25.05 | 26202 | aer68| aaa | ar72a| aears| aar15 | 9.20 
2 [ Resitatvane [| | | | | [| | | | _ 20.0 
af Finedases [| | | |} | |__| _|__ 2000000 
22 ig cit [ fr 
Fir [Total outiow —[20nas0| amae7| anasr] aioes | anaze| insea| ase] wane] waa00| 12,62 | 12,909 


a 


i] Fixetases [poo] |__| 
ee | ee 


7 as - = = iil — 


Tracom rex sv | 0] 2007[ 20[ 21a| 2am) ane] 2a6] asm) oem) ona) oars] 


i Net inflow (I-II) |-208,630 | 14,347} 14,535] 14,740] 14,956] 15,186] 15,406} 15,629] 15,855 | 16,083 | 224,944 


Source: Authors’ calculation 


Description 
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The dynamic methods of assessment of investment’s acceptability require that all net 
inflows/outflows that come from the different periods of investment are brought to the 
present moment based on discounting technique. The appropriate discount rate is the 
weighted average cost of capital, as it was already determined. Zable 15 shows the results 
of net present value, profitability index, and internal rate of return for both scenarios. 


Table 15. Net present value, profitability index, and internal rate of return 


Scenario 1 


a 
16,117 
6.568 
Scenario 2 
Year Present value (EUR) 
208,630 


Source: Authors’ calculation 


All presented results indicate that the company can consider both investments 
economically justified. However, higher values of examined indicators favor the 
investment in 10 ha of arable land and corn cultivation. 
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Table 16 presents the results of the sensitivity analysis. It is performed because of 
the instability of the markets from the beginning of 2022. Obtained results show that 
investment in 10 ha of land, and corn cultivation should be implemented because this 
investment is acceptable according to all considered cases. However, this investment 
was more sensitive in case of a decrease in selling price or a decrease in the yield 
of 5 percent. The investment was less sensitive to an increase in both material, and 
immaterial costs. Based on the sensitivity analysis, the first scenario is acceptable in all 
three parameters of investment efficiency. 


Table 16. The sensitivity analysis 


Change in 
Parameter parameter 
(%) 


a 


Net present Profitability Internal rate 
value (EUR) index of return (%) 


Scenario 2 


h : 
Change i Net present Profitability Internal rate 
Parameter parameter 


1 0 
(%) value (EUR) index of return (%) 


Basevatue a tc 
(SE ET (OT 


Source: Authors’ calculation 


On the other hand, investment in 10 ha of land, and cultivation of soybean was more 
sensitive to changes in business conditions, due to lower profitability. Obtained results 
indicate that the second scenario should be implemented in all examined cases except 
in the case of a decrease in the selling price or decrease in the yield of soybean that 
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amounts to 5 percent. Also, in case of an increase in material, and immaterial costs 
(without interest) of 10 percent, the second scenario shouldn’t be accepted according to 
the sensitivity analysis. 


Discussion 


Based on the results of the analysis of two potential investment alternatives, the authors 
can emphasize the following points: 


e The first scenario - investment in 10 ha of land and cultivation of corn gives a 
positive net present value that amounts to 15,858 EUR, based on the economic life 
of the project of 10 years, and the discount rate of 6.95 percent. The second scenario 
- investment in 10 ha and cultivation of soybean, also indicates a positive, but lower 
net present value that amounts to 4,844 EUR, based on the economic life of the 
project of 10 years, and the discount rate of 6.95 percent. Since the net present value 
of both investments is higher than zero, the potential investments should be accepted. 
However, the first scenario investment is preferable, since the first scenario has a 
higher net present value than the second one. 


e According to the first scenario, given the project’s economic life of 10 years, and 
the discount rate of 6.95 percent, the profitability index is 1.07, which indicates that 
each EUR of the present value of investment results in 1.07 EUR of the present value 
of net inflows. Given the project’s economic life of 10 years, and the discount rate 
of 6.95 percent, the second scenario has a profitability index value of 1.02, which 
indicates that each EUR of the present value of investment results in 1.02 EUR of 
the present value of net inflows. Both investments have profitability ratios higher 
than one, and thus, they should be accepted. However, the first alternative is more 
attractive than the second one, because it has a higher value of the profitability index. 


e The first possibility has an internal rate of return that amounts to 7.99 percent, while 
the second investment has an internal rate of return of 7.29 percent. Internal rates of 
return of both scenarios are above the weighted average cost of capital 6.95 percent, 
and therefore according to this method, two projects should be accepted. The first 
scenario has higher profitability compared to the second one since it has a higher 
level of internal rate of return. 


e The results of sensitivity analysis and changes of input parameters indicate that the 
first scenario is more acceptable in all three parameters of investment efficiency. 


e All results indicate that the investigated company can consider both investments 
economically justified. However, higher values of examined indicators favor the 
investment in 10 ha of arable land and corn cultivation. 


Presented results of dynamic efficiency analysis of two alternative investments are 
useful to the management of company X in the area of Stara Pazova in order to increase 
production scale and companies profitability. Also, this methodology and research 
example is significant to a broad range of agricultural manufacturers, investors, and 
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researchers interested in this area. This research could lead to new analyses of investment 
efficiency evaluation in agricultural production of different crops or implementation of 
new technology. Obtained results are in line with the results of Njegi¢ et al., (2011), 
which showed that the investment in soybean cultivation (without investment in land) 
has a positive net inflows of the economic flow in all years of the project except in the 
year of implementation of the investment with positive net present value, profitability 
index above one, and internal rate of return above the cost of capital. Also, obtained 
results for two assessed scenarios are similar to the Bnaopuh berosuh et al., (2018) 
that considered the acceptability of investment in agricultural land, and production of a 
combination of several crops with the conclusion that the project is acceptable (according 
to net present value, profitability index, and internal rate of return) and contributes to the 
increase of enterprise value. 


Conclusions 


The dynamic efficiency analysis and evaluation of an investment in 10 ha of arable land, 
and cultivation of corn (scenario 1) or soybean (scenario 2) were performed based on 
the data collected by interview with the management of the company “X” and internet 
sources. The assessment of the acceptability of two proposed scenarios was performed 
using the dynamic capital budgeting methods (net present value, profitability index, 
and internal rate of return), as well as sensitivity analysis, which is appropriate in 
conditions of uncertainty. 


Results of the analysis showed that investing in both observed scenarios is economically 
profitable and sound. However, dynamic capital budgeting methods gave advantage to 
the first scenario, that is, investment into 10 ha of land, and cultivation of corn. Also, 
sensitivity analysis showed that the corn production is less sensitive to changes and 
acceptable in all considered cases. 


This analysis can be extended to the assessment of investment in land, and cultivation 
of some other types of crops, as well as in purchasing of agricultural mechanization 
or implementing new generation technology (“smart agriculture”). This research and 
efficiency evaluation example is useful to a broad range of agricultural companies, 
individual households, investors, and researchers. 
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